Ethanol inhibits nonadrenergic, noncholinergic neurotransmission in the anococcygeus muscle of the rat.
The anococcygeus muscle of the rat is innervated by both excitatory adrenergic and inhibitory nonadrenergic, noncholinergic (NANC) neurons. The transmitter released from NANC neurons appears to be nitric oxide or a related molecule. In vitro, acute administration of ethanol inhibited, in a dose-dependent manner, NANC-induced relaxation of anococcygeus muscle obtained from ethanol-naive animals. Two days of in vivo ethanol administration resulted in an increase in the maximal relaxation induced by stimulation of NANC neurons and in a significant shift to the right of the acute ethanol dose-response curve for inhibition of NANC relaxation. The sensitivity of the anococcygeus muscle to relaxation induced by the nitric oxide donors, acidified sodium nitrite or sodium nitroprusside, was not altered significantly by acute in vitro or chronic ethanol treatment 2 days in vivo. These data suggest that acutely administered in vitro ethanol inhibits the production of nitric oxide induced by stimulation of NANC neurons. Data further suggest that 2 days of ethanol administration in vivo produce an enhanced responsiveness of the NANC neurons to transmural stimulation and that this enhanced responsiveness accounts for the tolerance to the inhibition induced by the acutely administered ethanol in vitro.